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IN the early part of the present year the suggestion was made to
me by my friend Mr J. C. F. Fryer that I should carry out a series of
experiments designed to test the fly-breeding capacity of the open
farm manure heap as distinguished from heaps in close proximity to
dwellings. ' .

Of late years the danger of the fly pest has been made clear to the
most unscientific of the public and in many directions determined
efforts have been made to reduce the number of flies infesting houses,
thus minimising not only the physical nuisance, but also a far more
important factor, the danger entailed by the flies' power of carrying
disease.

It is unnecessary here to set forth the proofs which have been
obtained of the capacity of flies to convey bacteria, or the methods by

• which they distribute the organisms they carry and contain. Those
wEo desire to learn the details of a somewhat unpleasant study should
read Dr L. 0. Howard's work, The House-Fly—Disease Carrier. There
they will find the whole subject set forth in a manner which leaves the
reader wondering which to admire more, the completeness of the work
or the literary skill which can make so unsavoury a subject both readable
and entertaining. Neither is this the place to summarise the excellent
work carried out by many investigators amongst whom the names of
Dr Graham Smith, Dr L. 0. Howard, Dr C. Gordon Hewitt, Professor
Maxwell Lefroy, Professor R. Newstead, and others, will immediately
occur to those who are interested in these "matters. Dr C. Gordon
Hewitt's volume on the House-Fly is the standard work : on . the
anatomy and life-history of the insect. ; . -. '"
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I have before me a list of over 100 authors of volumes and papers
dealing with the subject. With so formidable an array of literature
available it may be asked what further point remains to be elucidated.
All are agreed that house-flies breed in almost any refuse and particularly
in manure. So certain and universally accepted is this fact that it has
induced an almost equally general converse belief that all manure breeds
house-flies. • .

' The object of my research has been to ascertain to what extent this
latter hypothesis could be supported by actual experiment. I am
indebted to Dr E. J. Eussell, the Director of the Rothamsted Experi-
mental Station, for providing every facility for carrying out the work
under the most favourable conditions, and to the Board of Agriculture
for a grant towards the personal and material expenses incurred.

I should like to take this opportunity of thanking all the members
of the Staff of the Rothamsted Laboratory for their many kindnesses,
and especially would I express my gratitude to my friend
Mr E. H. Richards, who not only assisted me in much of the practical
work of erecting the apparatus but also attended to the experiments
during a short period when I was incapacitated owing to a slight accident.

I am also greatly indebted to my friends Mr J. E. Collin and
Mr A. H. Hamm for assistance in naming some of the flies observed
in the course of the experiments.

The farm manure heap may be purely stable manure or it may be
mixed refuse containing the excreta of other animals in addition to
horses. Stable manure is usually stored light, i.e. it is not trodden
down and compacted, whilst mixed manure may be stored either light
or compacted. Such heaps may be out in the open at a considerable
distance from dwellings, or they may be quite near to a house or houses.
Neither of these conditions resembles the state of affairs which obtains
when a stable manure heap occurs in a confined space in a town, and is
closely adjacent to many houses and shops, with kitchens, bakeries,
etc., in the immediate neighbourhood.

To reproduce the two former conditions suggested above, together
with the different nature and treatment of the manure, six experimental
heaps were established. Three of these were placed on land adjoining
the laboratory, and their relation to their surroundings may be gathered
from the accompanying sketch (Fig. 1). The experimental heaps
are there marked 1, 2, and 3. They were established on ground forming
part of an area which is used by the laboratory for out-door experiments.
The nearest dwellings are the.cottages shown at a distance of some
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220 feet, whilst a hen-run, two garbage heaps, containing principally
vegetable refuse, a water closet and an earth closet, are shown at the
distances respectively indicated. The main street of the village of
Harpenden is some quarter of a mile distant, so that the experiments
conducted at the laboratory may be regarded as having been carried
on under semi-rural conditions.
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Fig. 1.

It has been found that under certain circumstances the larvae of
the flies tend to leave the heaps and pupate in the ground round about
so that many flies might escape if the heap alone were enclosed. The
traps were therefore designed so as to provide a suitable pupating
ground, to limit the lateral wandering of the larvae, and to trap any
flies which might emerge from the ground surrounding the heaps.

Reference to Kg. 2 will make the design clear. The drawing
represents a section of one of the experimental heaps. A rectangular
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trench G, about a foot deep and 18 inches wide, was first made and
the outer sides lined with a suitable structure consisting of boards
attached, at the corners to stout posts. The trench was then filled up
to the original ground level with a mixture of loose earth and old manure
straw forming a light mass suitable for the pupation of the larvae.
The extreme hardness of the ground at Harpenden together with the
outer lining of wood made it improbable that the larvae would wander

..beyond this trench. Resting on the outer edge of the original block
of ground F was a wood frame about 12 inches deep and 5 feet square, A.

Fig. 2.

This served as a container for the manure E. The trench G was covered
in with unbleached cheese cloth attached to the inner and outer frames,
and on strips of wood having central holes, ordinary wire balloon traps
were fitted with a sliding arrangement enabling them easily to be
removed and replaced. At the four corners of the inner frame stout
canes were set up and joined to a small board D, -which also carried a
fly trap. A tent-like cover of cheese cloth was then made to fit over
this framework and was fastened down with tape and tacks all round
the inner wood frame. In this way it was possible to note the numbers
and kinds of flies which hatched from the Tieap proper and from the
trench respectively. No bait was used, it being found that the photo-
tropic tendency of the flies was sufficient to cause them to enter the
traps, and it is certain that very few failed to do so. The general
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appearance of the completed traps is shown in the photograph herewith,
which represents those on the laboratory ground. It may be remarked
that unbleached cheese cloth is superior to the bleached quality, in
that it is cheaper, stronger, and transmits less light.

r

Fig. 3.

Experiment I. On June 22nd a heap was started at the laboratory,
one barrow load of horse manure from neighbouring army stables being
placed upon it daily. By the 25th the temperature of the centre of
this heap had risen to 75° (all temperatures are given on the Centigrade
scale) and on the 28th it had fallen to 65°. The temperature fell slowly
to 54° on July 6th, when the heap was completely covered in, the
quantity of manure being, estimated at about 14 cwt. On July 8th the
temperature of the heap was 47°, and on the 9th two flies were found
in the top trap, one being M. domeslica. On July 11th one more of
the same species hatched out. On July 21st the temperature of the
heap was 20°, and on the 26th 23°. On July 29th the heap was opened
out and cleared away. The total flies of all kinds which hatched from
this heap numbered 16 and were of the following species:
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Eristalis tenax L 1
Musca domestica L. ... 3
Stomoxys calcitrans L. ... 5
Fannia canicularis L. ... 1
Chorlophila cilicrura Rdi. ... 4
Hydrolaea armipes F. ... 2

The result does not support the belief that any of the flies taken
were breeding to an appreciable extent in the material used. The
manure had ample opportunity of becoming infected either at the army
stable or at the laboratory. During this period M. domeslica was not
by any means commonly observed in the neighbourhood.

Experiment II. As a control and in order to discover whether
there was anything in the experimental method which might inhibit
the growth and development of the larvae, a quantity of horse manure
was obtained from a stable closely surrounded by houses and adjacent
to a bakery. This material was treated precisely as in Experiment I,
except that it was all put on the heap at once and immediately covered
in. This was done on July 30th. By August 12th flies had practically
ceased to hatch out, and during the thirteen days the following were
trapped from the heap:

Musca domeslica L 798
Stomoxys calcitrans L. ... ... 31
Chortophila cilicrura Rdi. ... 22
Fannia canicularis L. .... ... 4.
Hydrotaea armipes F 10

This experiment showed in a marked degree the effect of such
attractive adjuncts as a bakery and numerous houses in close proximity
to the manure bin. The flies did not hatch in great numbers from the
trenches, the proportion of M. domestica being:

Direct from heap 682
From trenches ... ... 116

which gives a proportion of over 85 per cent, hatched direct from
heap. The highest temperature recorded for this heap was about
50°. This difference in. temperature does not however account for the
difference in the number of the flies, as careful examination of Heap 1,
before it was covered in, showed that it was not really infected, whilst
the larvae could easily be seen in Heap 2.
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Experiment III. Mixed material, principally horse and cow manure,
was obtained from a neighbouring farm and placed on a trap at the
laboratory prepared as already described. It was then well trodden
down so as to represent the compacted form of storage. This was
completed on June 29th. On July 1st the temperature at centre was
42°, on July 5th 55°, and on July 8th 58°. It subsequently fell on
July 21st to 40°, but rose again two degrees on July 26th. The heap
was covered in on July 12th, and remained closed till August 5th.
During that time the following flies were trapped therefrom:

Eristalis tenax L. 8
Stomoxys calcitrans L 8
Sargus cuprarius L. ... ... 15
Chrysomyza demandata F. ... 2
Fannia canicularis L. ... ... 6
Chortophila dlicrura Rdi. ... 9

There is a complete absence of M. domestica, the material having
failed to become infected either at the laboratory or at the farm whence
it was obtained. Most of the flies came from the heap direct.

Experiment IV. A heap of material similar to that used in Experi-
ment III was established on June 29th at the laboratory. The manure
was however in this case laid light without any treading. On July 1st
the temperature was 57°, on the 5th 60°, on the 8th 38°, on the 21st 26°,
and on the 26th 35°. The heap was covered in on July 12th, and
remained covered till August 5th, during which period the following
flies were obtained:

Eristalis tenax L. .... ... 13
Stomoxys calcitrans L 9
Chortophila dlicrura Rdi. ... 14
Scatophaga stercoraria L. ... 4
Sargus cuprarius L. ... ... 2
Fannia canicularis L. ... ... 3

This heap produced 45 flies as against the 48 in Experiment III.
All but three came from the heap direct. The total absence of
M. domestica is again noticeable.

Experiment V. An experimental heap was established near the
farm buildings belonging to the Rothamsted Experimental Station, and
over a mile from the laboratory. The position of this and other
heaps referred to as " at the farm " scarcely requires illustration. With
the exception of two small cottages some 70 yards distant, there are
no dwellings near these buildings, which include a stable for horses

Journ. of Agrio. Soi. vn - 30
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having behind it a large manure shed in which manure is stored in
large quantities. The heaps used in this and other experiments at the
farm were trenched and enclosed precisely as already described, and
were placed some 20 yards from the stable door. Upon Heap 4 was
thrown a barrow load of fresh horse manure every day, taken direct
from the stable adjoining. The heap was -started on June 28th and
covered in on July 14th, and remained covered till August 4th. From
it there hatched out only 26 flies, of which 16 were Calliphora erythro-
cephala, 5 Chortophila cilicrura, and 3 Fannia canicularis. Two others
were small flies of undetermined species. No examples of M. domestica
were obtained. The preponderance of "Blue bottles" is rather remark-
able, and may have been due to a dead vole or some other small animal
having got into the heap. Half of them came from the trench traps.

The highest temperature recorded for this heap was about 50°
though it was probably higher at some time during my temporary
absence owing to a slight accident.

Experiment VI. Close to the heap used for Experiment V some
compacted mixed manure was trenched and enclosed as before. This
heap was covered in about July 14th after being open to infection for
15 days. It remained covered till August 9th. The highest temperature
recorded was 50°. During the period named the following 57 flies were
obtained:

Eristalis tenax L. ... ... 3
Stomoxys calcitrans L 2
Sargus cuprarius L 10
Hydrotaea armipes F 24
Fannia canicularis L 17
Cordylurid Sp. ? 1

Of the above only two came from the trench, both being E. tenax.
Experiment VII. A heap corresponding to that used in Experiment

VI was made near the farm buildings. Mixed manure was laid on it
light instead of compacted. The heap was enclosed about July 14th
after being open to infection for 15 days, and remained closed till
August 12th. From this heap the following flies emerged:

Ophyra leucostoma W. ... . ... 36
Stomoxys calcitrans L. ... ... 4
Sargvis cuprarius L. ... ... 13
Chortophila cilicrura Rdi. ... 37
Chrysomyza demandata F. ... 6
Fannia canicularis L 3
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The heap thus produced about 100 flies, all except one coming from
the heap direct. It is remarkable that it produced nearly double the
number of flies obtained from that used in Experiment VI, and it might
be supposed that the loose laying of the manure had affected the figures.
This supposition is not however supported by comparison with Experi-
ments III and IV.

Experiment VIII. A small heap of garden and kitchen refuse
behind the laboratory was covered over with a packing case and a trap
fixed thereon. The refuse contained potato peelings, pea and bean
pods, leaves, scrapings of a small hen coop, etc. The refuse was covered
over on July 28th and remained closed till August 11th. During this
period the following flies were trapped:

Muscina stabulans Fin. . . . ... 13
Fannia canicularis L. ... ... 17
Chortophila cilicrura Rdi. ... 13
Ophyra leucostoma W. ... ... 4

This experiment was intended to test garden refuse as a breeding
place for M. domestica under the conditions obtaining at the laboratory,
and also in the hope of breeding Musca autumnaiis De Gr.1, which
species was fairly abundant in the garden. Neither species emerged
from the material.

Experiment IX. There is behind the farm buildings mentioned in
Experiment V a large manure shed, the floor of which is cemented
forming a kind of tank about 12 inches deep, and having an area of
about 660 square feet. Here there was an accumulation of manure
and straw taken from the stable adjoining, the sweepings from the stable
being thrown on to it daily. It therefore contained both old and fresh
manure, and an area of some 25 square feet was covered over with a
tent of cheese cloth having a trap on the top. The lower edge of the
tent was not fixed close to the cement but was heaped up with straw
all round. Doubtless a good many flies escaped round the bottom.
On the other hand many were caught and these proved to be nearly all
Stomoxys calcitrans of which some 453 were taken in the ten days from
August 9th to August 19th. Had the whole area of the manure yard
produced flies at this rate, the total output would have been nearly
1200 per day, though a lower output is indicated by Experiment XVI.
During the period only three M. domestica were taken together with a
few Anthomyidae. Towards the end of this period M. domestica became
more numerous about the stable.

1 Formerly known as Musoa corvina.

30—2
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Experiment X. Heap 1 was re-opened and the contained horse
manure exposed for about a week. After closing in again no flies of
any kind emerged.

Experiment XL Heap 2 containing mixed manure was re-exposed
and afterwards trapped. No flies were obtained.

Experiment XII. Heap 6 containing mixed manure was submitted
to a second infection period but produced no flies.

Experiment XIII. Heap 3 was refilled with horse manure obtained
from a large stud stable in the neighbourhood. This establishment is
right away from dwellings, and precautions are regularly taken to
disinfect the manure. That supplied for the experiment had not been
treated in any way.- The heap was made up on August 24th. On the
25th numbers of small maggots were observed on the surface, and
these were evidently suffering from the heat. The temperature on the
surface exactly where the maggots were wriggling was found to be 42°.
Two inches below the surface it was 57°, whilst the centre of the heap
gave 65°. A few M. domestica were observed inspecting the heap.
Towards evening numbers of the maggots were found to have been killed
by the heat. On August 30th the heap was completely enclosed.
By September 3rd one M. domestica and several small Anthomyidae had
appeared in the top trap.

. The traps of this heap were cleared on September 6th, when four
M. domestica were taken. The experiment continued till September 10th,
the total flies taken being:

M. domestica L 12
Limnophora septemnotata Ztt. ... 37

Experiment XIV. Heap 4 at farm having been cleared out, fresh
horse manure from the adjoining stable was placed in it in such quantities
as were available from day to day. The heap was finally closed up on
August 18th, having been open to infection A or some 12 days. By
August 24th no flies of any kind had emerged. By September 7th no
M. domestica had been produced, but 18 Fannia canicularis were taken
from the top trap and five from the sides. The experiment was continued
till September 10th, by which date the following flies had been taken:

Stomoxys calcitrans L. ... ... 3
Fannia canicularis L. ... ... 14
Phaonia querceti Bouche ... 2
Chortophila cilicrura Rdi. ... 17
Calliphora erythrocephala Mg. ... 1
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Experiment XV. . On August 24th Heap 5 was again started with
fresh horse manure from the adjoining stable. On August 30th the heap
was closed in. Some of the manure in this heap had been purposely
exposed for five or six hours close to the door of the stable where several
M. domestica could be seen flying about. On September 3rd the traps
of this heap were cleared and found to contain 6 M. domestica. Cleared
again on September 7th, 5 were taken. Up to September 10th no
more flies emerged. Two Calliphora erythrocephala were found in the
side traps.

Exf&riment XVI. A wooden trap covering an area of about 9 square
feet was placed in various positions on the permanent manure yard at
the farm for 2 or 3 days at a time. In several cases no flies of any sort
were caught, but in one position, at date about August 30th, it captured
16 M. domestica, 2 S. calcitrans, and 1 F. canicularis. Allowed to
remain in the same place for several days longer no further flies were
obtained.

Experiment XVII. A quantity of pure horse manure which had been,
sent to the laboratory for experimental purposes other than in con-
nection with flies was found to have become infected in two or three
days and contained many larvae of M. domestica. This material, in
quantity about a bucketful, was covered over with, a box trap.
Examined from time to time the larvae apparently thrived but they all.
disappeared by the beginning of September, and by September 10th
no flies had emerged. The slow development was doubtless due to the
perfectly cold conditions owing- to the small quantity of manure.

Experiment XVIII. At a cottage near the farm buildings it "was
found that the kitchen and garden refuse were placed in a pit in the
ground some 20 or 30 yards from the house. When examined this' pit
was sodden with water and very offensive. Great numbers of flies were
buzzing about it, though M. domestica was not in evidence. L. caesar
was perhaps the commonest fly observed. A box trap was placed over
a part of this rubbish pit and flies taken from time to time. In about
a week some 78 flies were captured but only 1 example of M. domestica
was included. The totals were as follows:

Musca domestica L 1
Hydrotaea dentipes F 22
Eristalis tenax L. 3
Eristalis arbustorum L 4
Syritta pipiens L. ... ... 11
Ophyra leucostoma W. ... ... 13
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Chortophila cilicrura Edi. ... 14
Hydrotaea armipes P 6
Spp. « 4

To those who have kept in touch with much of the work recently
carried out in connection with the fly problem, perhaps the most striking
feature 'of the foregoing results will appear to be the small number of
flies obtained from the experimental heaps. Having some two dozen
traps in constant use I fully expected that some assistance would
certainly be required in the mere mechanical work of counting and sorting
the flies taken.

Thus in Dr Gordon. Hewitt's experiments in Canada in 19131 a
cubic yard of untreated manure used as a control experiment produced
13,332 flies. Large as this number is it appears almost trifling when
compared with the figures given by Messrs Cook, Hutchison and
Scales2. In their Table V, control heaps consisting of 4 bushels of

• manure (5 cubic feet) are cited as having contained 342,771, 385,403
and 273,520 pupae respectively. Whether such numbers are liable to
occur in this country I have no records to enable me to decide, though
doubtless numbers comparable to these might occur in say a crowded
city area. The most heavily infected manure I was able to obtain, in
quantity about 14 cwt. (see Experiment II), produced only some 865
flies, of which 798 were M. domestica. The wet summer of 1915 may
perhaps account to some extent for the results obtained, though
Experiment II was carried out in comparatively fine weather. The
flies obtained in this experiment were however quite sufficiently numerous
to emphasize the admitted danger of uncontrolled manure heaps in close
proximity to dwellings, and we may at once turn to the consideration
of the results as applied to heaps under more rural conditions.

Experiments I, III and IV, with horse and mixed manures, produced
only three examples of M. domestica. During the early part of the
season this fly was by no means common, and even later in the summer
it was not found to occur in great numbers in or near the laboratory.
It was not obtained from garden refuse. A small quantity of horse
manure (Experiment XVII) became rather heavily infected at the
laboratory though this was undoubtedly due to its having stood for
some days actually in the laboratory, and a few flies first attracted
into the rooms had soon found the material so conveniently at hand.

• 1 Journal of Economic Entomology, vol. vn. No. 3, p. 281 et seq. 1914.
2 U.S. Dept. of Agriculture, Bui. 245, July 1915.
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In Experiment XIII in which the heap was enclosed on August 30th
there was every opportunity for M. domestica to breed. The heap was
continually watched before covering in and it is certain that M. domestica
did not visit it in great numbers. The small maggots destroyed by the
heat were probably those of the Limnophora, and in any case the heat
would not account for the small number of M. domestica since similar
conditions obtained in Experiment II. The results obtained with
heaps at the farm buildings were more interesting. The first three
heaps produced no examples.of M. domestica, nor was it an easy matter
to find this species in or about the stables. Later on the fly appeared
in some numbers and random catches with the net gave the following:

Musca domestica L 44'4 %
Musca autumnalis De G. ... 3148 %
Muscina stabulans Fin 24-08 %

To these figures, however, I cannot attach very great importance
since from Experiment IX it would seem that Stomoxys calcitrans
should have been the commonest fly, whereas none were taken in the
net. On August 12th I inspected adhesive fly-papers in one of the
cottages already referred to as near the farm buildings. . One of these
papers, stated to have been in use about a fortnight, had caught some
300 flies, almost all M. domestica. Another paper in use for the same
period contained perhaps a few more. Careful search failed to disclose
any special nidus for these flies. The most likely place seemed to be the
garbage pit referred to in Experiment XVIII. Although flies of many
species were obtained from this pit only one proved to be M. domestica.
From other experiments it may be assumed that a few of the flies taken
on the fly-papers came from the permanent manure yard at the farm
buildings. There is nevertheless a strong temptation to suppose that
with the well-known tendency of the species to enter houses, the
cottages, in question formed an attraction for every wandering fly in
the neighbourhood and they were thus more likely to be found there
than elsewhere. Heap 4 having produced no house-flies from the first
filling, a second supply of fresh horse manure was trapped but without
producing M. domestica. Heap 5 treated in the same way produced
altogether 11 of this species. Meanwhile endeavours had been made
to find the fly breeding in the large permanent heap already referred
to. In Experiment IX 3 M. domestica were taken together with
about 453 Stomoxys calcitrans, whilst from another part of the same
heap (Experiment XVI) 16 specimens of the former were secured. • The
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latter experiment furnishes the only real evidence that M. domestica
was breeding at all in this heap, and moving the trap on to other areas
did not secure any further examples.

I see no reason to regard these experiments as furnishing results
other than typical of the conditions under which they were conducted,
and in the absence of further evidence it would seem that the following
conclusions may be drawn.

That whilst, as already fully recognised, the house-fly is liable to
breed in large numbers in stable refuse which is stored in close proximity
to dwellings, the governing factor is found in the dwellings rather than
in the manure heap, the latter merely serving as a secondary convenience,
providing a breeding place for the flies which have been attracted to the
houses in search of food.

That the open farm manure heap far away from houses is but little
frequented by house-flies, and then only later in the season when the ,
insect has become numerous and widely dispersed.

That the spent manure heap, in which fermentation has practically
ceased, produces under rural conditions at least practically no flies
at all.

That although the farm heap may produce but few house-flies, it
is a prolific source of Stomoxys calcitrans, and those agriculturists who
value the comfort and health of their animals should treat all manure
with a view to the destruction of the larvae of this pest.

It should be clearly understood that the above conclusions apply
to manure heaps far distant from houses. Where the farm dwelling
and the farm buildings adjoin, as they do in so many cases, the danger
of the manure heap becomes much greater, particularly where dairies
or other food-preparing departments are in proximity to farm refuse.

For the town manure heap, under which category I include that
from which the material used in Experiment II was obtained, no
regulations can be too drastic, and it is but little creditable to our local
authorities, and even less so to the proprietors, that such conditions
should be permitted to exist.

Mention has been made of Stomoxys calcitrans as a pest to cattle.
The "biting house-fly," as it has been called, is a blood-sucking insect
possessing great capabilities as a carrier of disease, and it is by no means
inclined to distinguish for alimentary purposes between the human and
the equine species. There is however another fly, which on account of
its numbers and persistency, is probably a far greater nuisance. I refer
to Musca aulumnalis De G. Swarming in the open, it enters houses
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somewhat less readily than M. domestica, though after Fannia canicularis
it is perhaps our next most frequent uninvited guest. In autumn it is
given to entering houses, especially attics and disused apartments, in
enormous numbers, and so-called hibernating house-flies are almost
invariably of this species. Professor Poulton has recorded them1, in
his house in the Isle of Wight, in such numbers as to contaminate the
secondary water supply. It is not. remarkable that the species has
received such slight mention in current works on the house-fly since
it is only with some practice that it can be distinguished therefrom.
The early stages of the species have not so far as I am aware been
observed in this country.

I succeeded in breeding the fly from bullock dung. A sample of
this material sent to the laboratory for experimental purposes contained
numerous bright yellow larvae, some of which I preserved, others being
kept till they matured. Having found that M. autumnalis De G.
resulted from these larvae I inspected bullock dung in the fields and
had little difficulty in finding the larvae again. It is probable that this
is by no means the only material in which the species may be found
though it is evident that it is one of the substances in which it regularly
breeds. I hope shortly to collect existing records of this fly and to
publish fuller details of my own observations on its life-history.

1 Proc. Ent. Soc. Land. p. rxi-xxii, 1915.

(Received Oclcker \Wh, 1915.)


